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Abstract of JP8104523 

PURPOSE; To produce a superconducting material usable easily at more than about 40K and having a 
high critical current density under a environment in which a magnetic field is impressed by mixing 
Bi2212 phase and (Bi, Pb) 1212 phase in a specified ratio. CONSTITUTION: in a Bi based 
superconducting material containing simultaneously the Bi2212 phase and the (Bi, Pb) 1212 phase, 
when a content of the former is XmoL% and the content of the latter is Ymol.%, 0.25<=X/Y<=1 .5. A 
material of the Bi2212 phase is, for example, a material expressed by formula Bi2 Sr2 Ca1 Cu2 08 , 
and the material of the (Bi, Pb) 1212 phase is, for example, the material expressed by formula (Bi0.75- 
x Pbx Cu0.25 )Sr2 (Y0.5 Ca0.5 )Cu2 07 (In the formula, 0.35<=x<=0.75). These material are mixed in 
a specified ratio, and orientation is formed with crystal particles of the Bi2212 phase which is relatively 
large in crystal particles and plain, and high critical current density (>=3000A/cm<2> ) is obtained even 
in a. magnetic field by the (Bi, Pb) 1212 phase combined with the crystal of this Bi2212 phase. 
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(57) [Eft] 

IBS] 4 0 KSSEH±T««KWffli-a - t^tl 

a, a»cr)HiiiDan55i«TTKva«i«ffis (jc) £ 

maa b i 2 2 1 2«<h cb 1 , Pb) 1212s 
&mmz&gT%B i SiBe«#»-c*^^ b 1 2 2 

12ffi©§*«XmoU, (Bi, Pb) 1212 
SOftWtYmo 1 XiLft«*l:0. 2 5^X/Y 
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[st^El] B i 2 2 1 2ffit (B I, Pb) 12 1 
2«SH»fc**rr*B B i 

22 12fflffl§mXmolK, (B i , Pb) 12 

1 2Hro#f$£Ymo UtWcMKO. 2 5£X 

/ysi. 5-ch%zt&ft3Lfrz,B i 
». 

tn#3i 2 ] w$g i tie*© b i ^m&mwnoB 

Xi (BJ, Pb) 1 2 1 2ffl©«jSi±Dffi;W«aETSS 

jaa-r-5ctt«fcDB 1221 2*at (bj, Pb) 1 

&*-r « £ & &mR£r£fi&*»#©8&&&. 
[^©iftsftmnj] 

[0 0 0 1] 

Si@£^#Rtf^©mt8S!J£;£fctl?rb, *s?t, S# 

««*i!eoa«i*tt*si±**fci;xv^*iHe»tt» 

[0 0 0 2] 

[#*©S:*] ffi^, ffl*v^5M*ft&«*£tflMfc 
feiSe*fttt, flfcfeSi 6tiTVifc=*^ (Nb) &&e> 

mum&Rum (tc) ±is5tc£J#:3&, 

2 1 4«a6:firr*La* J M 2 3«igS*r*1'9 r- 

1 2 1 2, 2 2 0 1, 22 12M2 2 23 
t'X^X (Bi) $*>j"J9A CT1) & 
WftWOStu ffi*Ttt#ft (He) *«>tm&*Ul3 

nrw*. « (Pb) tgtriKOMratt&ett-rs 
aesnrtiScoH^fc-i' ? mjija (y) ^bis 

i£ffl&:RSB£|ii;§!bB< bfcD, g£*#tt (MAK. 
[0 0 0 3] 

^tl5, 1 2 3«aS:*~r«>-f y HJ^ASttttRfc 
iJ&SK8*Sfttt«Stt/Tlr^. bfrb*©— # 

t. «*©ean±©is3'>a*wifr&-£ftD5<, ^©& 
waiwata*. at, -fyHj^fm g^ss 

JSWtUT^SJtSS^TSS^taS^ftH. 
[0 0 0 4] X, ±E«S*a«K55*Stt*B 
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5 ft* 221 22&^2 2 2 3 flt&&rr«M&fese* 

^®gf5Ci:55iRimr&-5. b#»bte#E>, 7 7 Kg 

a. a*^r*Ba*aE*ji«*b<fiT-rs. cost*, a 

«CDEPJDTSm"57ffi35:m^fit. gift, ffi^miffiffiS (J 
c) tfCMtCB-pi-SCfctf. MAK. 2 2 2 3ifjg£ 
=frt~5B IJMJWKOWT* Japanese Journal ol Appi 
ied Physics VoI.28,Ko.l<1989).L82-L84 tEttStlT 
10 v->5. Sic, fifl!©±#t*fc. ±l3CD«Jg^tt©S?jfc 

nJjSltt^Orreversibility line)©D£{fJ;WPhysica] R 
eview B 43(1991)5516-5525 fcffifsSftXH*. C©^ 

Rr»fl»ffl*"j-^i»aflET©SHi©**stt, sac 

»T (J c) ©*«S*K*l/TH«. 
^©^SlttiSt. (Tc) *>64 0K 

<, 4 0KSKHT©WT«.«fc**LTt»*. BP 
ft, ;o:tH. 2 2 1 2&ZJC2 2 2 3«ti££*rf -5B 

[0005] x,'±iaa*©ts«tssn*B i»tm 

©5ft© 1 2 1 2«B08«t'3WTB, &fi£it&tf#S 

dec** fc8&e&figs*##fB*«* nr 

fcH. ffi* 1 2 1 2fIOtt*»lB i OftbOCPbS 

Hift*. t'sT. d HTlS 1 2 1 2«|)t©^ilttcfc 
30 0. ETF, jEV»*#TCftt>$86TBl*»»i3iai- 
5. £©12 1 2 ^©^tal^T, 3 0KT©ffrtHl 
WilC#ff «WtO*#*3i«. Physica C 213(1993)161 
-166tf3*^nTH-So C©Xi?ttt, BJftHK*©;*;** 

sa*o. 5Te«jy±©ais«-c, e-fb©^#$^f&ii 

^fcb&Vi«^-*tw*tlTH*. £©£t£5fc©**Ti£ 
lifei&£*fj£;<* il>a< tt> 3 0 KlCfeHTtt, T 

WffifiS (COM 3 OK) -?©«*©*#$ «s*#Vi 

nt 8Pft. 4 o KSflasuoittrraei* 

40 [0 0 0 6] b*b&*iS, ifctSE^fcl 2 3*ii&# 
"r«YJfi»»"TIHIBi:a-3TVJS|iJBteJF.©»»toVs 
Tl^nSTWr^ofc. BPft, ®e«W£SG3f 

pJIfcfc, 4 0 KS^fi(±TfiJffl BPft, 

aw<t>9insn«miT-7AV)«flHifs (Jc) ^rr 
te, 4 oKas^±T?tg'Ht?i]jfl-rsct*«pjtift, m 

»©BJtB$*i*iB«TTiSnaSKffia (J c) S^T-S 
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[0 0 0 7] 

IC^oTjgiS^tl^ IPS**5itt» B i 2 2 1 2«t 
(Bi, Pb) 1 2 1 2fiftMI*fcft*taB 1 SiBfi 
•WRUS-sT, B i 2 2 1 2ti(D^$^Xmo 1 

(Bi, Pb) 12 12ffi^f$£Ymo 
Lfc*&lC0, 2 5 ^X/Y^l, 5TS5^t^S 

B i3R3Be*tt»0»*ft4K^— XlC3K«Lfc», fl£ 
tfftiPXS-rsyoHi7,t (BI, Pb) 12 12ffi<2 

jttjs^^ffi^fflKTrjRjaa-rs^iiiciDB 12212 

fit (Bi, Pb) 12 12ffi£SU^^Se^ 

*&& 3 * 5 7 u ± x £ & * -r 5 z: i ft ft IK £ T £ jg e m 

[0 0 0 8] 

Wffl] **WtitiH, IW«fc4 0Ka«K±T«ffl 
[0 0 0 9] 

SWSttt, B i 2 2 1 2*Ht (Bi, Pb) 1 2 1 241 
&I^EHC^-T£B i *afi«S»-P»-3T, B i 2 2 
12ffi^f*§Xmo (BI, Pb) 12 12 

aWWtYmo-lXit&^l:, XtYk&O. 

EZT?* ^RfflCDSUEStfftTaSB i 2 2 1 2 

Sr 2 CaiCii 2 0 B T*:baft*«ttT!*a#S, =&S 

t>5-^<2*j£tt^T&£ (Bi, Pb) 1 2 1 2fi# 
Witt, ftSWMSCtbT, (B j o.T«-« P bx Cu 
d.2b)S r 2 (Yo. 5 C ao. 5 )Cua07 (St'?, 0. 3 5^ 

(B io.75-1 Pb.Cuo.35) fcfettSCulM K^CD 
Ca©|W, S r *-f K^(D B a #5c«* 

[0 0 10] ±IBO!)piW»©IB'&»J'&iLTtt, B i 2 
2 12fl^t*ftXmolX, (Bi, P b) 12 1 
2ffl^f*HmoIXtlfc«^: l 0. 2 5^X 

/y^i. 5<z>B«ic»s*fc:iB j &"r*. 

e*»Shk ±feUfcB i 2 2 1 2ffi&tf (Bi, P 

b) 1 2 1 2fflBW;:t>, «*ttn©«*tt^t:>±» 
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[0 0 11] jfcf\ *JM!Tflj^Sft*B I2212fl 

#jR^^tR«nfc, b i 2 2 1 2flttae»Ki» 

■flfi36*8 0KK±T*D, «e*©*ffl±«Htt»WT 

^©^*T?©«#«a»flE©seft;ttB 
i 2 2 2 3fflCfcS5ttSfc(0T*O, B i %mtm^ 

[0 0 12] EOftkOlRHtLTB i O-B i OCD2 
S»#3£tJ &ft5. fiP%, B i 2 2 2 3ffi, B i 2 2 1 
2ffla«B i 2 2 0 lfflCDypincD«3Bt*HTfee:cOB 
i O-B i OG)2»iOTHET*#s, BiO»BiO(D 

jEe*ffitfa*T2*5c«ifcai9, b i o-b \o<d2 

ft, Mftfi^TttB 3 O-B i 00 2SJiC!)«^T 
[0 0 13] — ^ i O-B 1 OOJl WT£>«« 

»«^a^*ic, b i o-b i ocDinroiniKB 

Cf3»<; B j O-B I 0®2MMT*»D#fi£^fc 

0, WJlttWSt&O*^. «M*ffcttn:<B 

»««E*£**±if sns. £<z>«fc, B1221 2ffl^ 

30 Mt5B iO-Bi 0<£2MJI& «»*TtB«3f£© 

[0 0 14] Eftfc#U (Bi, Pb) 12 12fflH 
tt±ELfc«aB i O-B i 002ilftft<, 
0 (B i, Pb, Cu, O) HSKtt (B i t Pb, 
C a, O) B*s#fiT5, (Bi, P b) 1 2 1 2ffi 
HU *W«fcttYBajCu.OTfc»|«T»D, 6t?!i<Z> 

tii$T*i:ftia ml t i - 1 2 1 2ificgg{Hu 

Ln^YBapCuB07^Tl-12 

«*B i 2 2 1 2*fctfcttU B»atl5C:i:*«ai«pT* 
^:tH (Bi, Pb, Cu, O) (B 

1, Pb, Ca, O) ffij&t, BiO-BiO©2lli: 

t coffin ifeSMot^SCuO iK**«ig± 
(Bi, Pb, Cu, O) W (Bi, Pb, Ca, 

o) w&i&/u , £mmizis^Tttmz&-z>T^ st^5? 

BPt>> B 1 O-B i 0©2SJ1£ 

50 d/2, 1/2) rnrvis*, asisis^sffifer 
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i, Pb) 121 2m$. mm^(DmKmwL&&<D& 

T^B i221 2ffl^Jt^L,efe#^n^ (B 
i, Pb) 1 .2 1 2ffitCtiB i O-B ! O<0 2fiB?&t# 
ftbtt^*, B i 2 2 1 2ffiTji&ftfcKraCDLS*fc 

[0 0 15] ±BBL/fctn6fl0#»*O!pJjiSl*a2Vi|C 

*5S93T*5« EP^, B i 2 2 1 2fflt (Bi, P b) 

1 2 i 2a*±EL/&«a«Ma»«-Tji'&i-sctfc«t 

^ Tv JtKWJgS«i*^#< :s l z ffi?5:B 12 2 1 2^C0fe 
■ttT?Brttttfftl, J.^d©B i221 2fflC0ttfitC 
m^l^Tz (Bi, P b) 12 12ft tdcfc D 

[ooi6] x, ±ELfc«fcfcft&wtt*^rr*ifie 

««tt*»*K»a, B i 2 2 1 2ffit (Bi, P b) 1 

2 1 2«t*t#fioafiE7C«©J6«fc«tD3B|l, SSffcb 

*«ft!waa^D'tx*«aita6. x, £<D«&ittjtt 
Mabftfc «»ftiraxtr*7 r Dir^t (Bi, p 

b) 1 2 1 2®lBAJ;t)«Vi«flETf»jBia-rstitJ: 
0Bi2212ffii: (B i , Pb) 12 12ffl^lfc 

[0017] 5ti*. muBi^ot^ti/m (bi, 

P b) 12 1 2ffitJttfebTB i 2 2 1 2fa<njjtfHA& 
tfi&teW* B i 2 2 1 2ffiCD|bAftiBTO|IWa««ir 
B i 2 2 1 2ffitt8Mttffid>&&MeA4b 
£ft*§5(£T, (Bi, Pb) 1 2 1 2^<DlStjSi££&cD 

teB J 2 2 1 2fg©gElRjffi£ (Bi, P b) 1 2 1 2*1 

[0 0 18] *aS*T?ffl^4^JB^-^tL,Ttt, *IC 
**-T*«»t** DEJ6l/ftV^JRftffl^5 E him 

«wo*-&*j»-es»sB intsevtm, ^uti^ffl 
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[0 0 19] 

^JSMl 

RPftLT, Bi2212fflT$SBUSr 2 CaCu 
2 Os^ (Bi, Pb) 1212ffiTS5Yo, 6 Cao.4 
Sr 2 CU2,2sBio.4Pbo,35 07 Offi5RSfflV\ Etl 

•C, B isS rsCaCuzOa ©Htj&toi 8 8 0*C, Yq. 6 
J0 C ao. 4 S r a Cua. as B I o. < P bo. is 07£>M;£tf3:9 5 

»lmm^l/7h«l:JDJ£WU *©»dS»*TJI/ 
S±#-h_tT8 4 0-8 8 OtOi&gT, Sft^Tffl 
WrMttflSUitflt, W*»*te»ttU *ttDft*««l 
0mm, JP^lnimGD^W httfcHnffiJMEU 850 

^^SS«au:JtK(D^cDB i *«fl*»»fiD*>y*N 
o. 1-No. 8£f£$?bfc, 

[0020] x, ^nbo^Gn^>7 p ;vi-f^LT5 
M»'iffft©«ffifttfofc. ait, 5 0K-brp^«^ 

T©MMt*«B«Jco (A/ cm 2 ) co«t, 5 0 
l^X^^^«^T^IS#ma£^JS J c (A/cm 2 ) 
©MS, BiiSrjCaCUiOi©*f»XmolXi 
Yo.eCao.d S r 2 CUa. 25 B i a . < P b o . ts Oi<D^^ 
*Ymo 1 Xtft»ta«fc»*fcO^T»Ufc, £1 
KlEUT, -tJ*>^;l/N o, 1-2SB1221 2fgc?^ 

ttRlOfcGXD* SSa^TttB 12 2 1 2*BO*jft*sato 

■if>7Wo. 7-8(i (BI, Pb) 1212f§<2<& 

CO, HC*««»«S#«*a:^4:^5 1 2 1 2#fcga& 

[ 0 0 2 1] ^ltd^L,^'9->7 P ^No. 4^i£ft£XiS 
H*ftJ:0»«rbfclWll, B i 2 2 1 2fflt (Bi,P 

b) i2i2te<D2mm<Dm&®T&z>zhtfmmi*n 

40 %m 1 fcl^Lfco 0** lttB 1 2 2 1 2ffi<Dj|gBfire 
StK 2B (BI, Pb) 12 12ffi©(Jfi& 3 tt-t 

ffi^OB 12 2 1 2fflCOttfi*iiElRlUT45-t), ^n^S 
ftbT (Bi, Pb) 1 2 1 2ffiO»flJgebfil&lL/T 

SO. 2 5SX/YS1. 5 ©IBHtCAS-y*>y;UN 

o. a-eottwtcis^TttBMiiKiSflEsSsa, ooo 

(A/cm 3 ) ^g^T^O, a»*T?OJ6fflKiaiyT 
50 [0 0 2 2] &1 
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(5) 



fJB¥8 - 1 0 4 5 2 3 





X 


Y 


X/Y 


Jcft (A/cm 2 ) 


Jc (A/cm 2 ) 


1 


1.0 


0.0 




8,000 


1,200 


2 


0,B 


0,2 


4.0 


7,000 


1,900 


3 


0.6 


0.4 


1.5 


6,500 


3 r 700 


4 


0.5 


0.5 


1.0 


6,300 


4,200 


5 


0.35 


0.65 


0.54 


5,900 


8,800 


6 


0.2 


0,8 


- 0.25 


4,400 


3,100 


7 


0.15 


0.85 


0,18 


l t 6O0 


1,200 


8 


0.0 


1,0 




1, 100 


850 



[0 0 2 3] Hffiffl2 

B iS22 1 2*3T£&B i 2 . 1 S r 1 . 9 C ai C 112 0« 
(Bi, Pb) 1 2 1 2fflTfc£Yo. 6 Cao.< S r 

2CU3.26B li>.A PbD.3a07 JEftSS* £ LT2£ 

«b7t 0 ±83Hm£2 2 1 2ffl£U Omo 1 X, 

1 2 1 2ffl#?6 Omo 1 ^Kft&^lCfFSU 

*&5fc£#;to ^ff3?B5tTfc£^T7 0 0 

SflX^SSbT, J^£tfO. 1 5mm©f^ 7Vt\Z&%lU 
7Co jfcfc, ±IB-r— (Bi, Pb) 12 

1 2ffi©Bt£erF<2affiT*£ 9 5 0 t:£rFT 1 NrfficO 
ttl^Slfcc fiSU B ij. t S tl j C at C ii2 Oe oy 
l&tifcS 8 0tTS^ EiCBE^PI^JSb^fttC, 8 

8 O'CTSBtP^CDMS^frV^ II^JEMSnX&t/gSJtt 

0 . 11 mm^ofc. 

[0 0 2 4] SStlfcT-^ttft^SfiMMSS, 

it je««j 2 -c» s nt* > o ^ t co mftmm 

X, ±»<D*tffcOl*T, XiREftFN SEM> E 

**S, B i 2 2 1 2fflt (Bi, Pb) 12 1 2*#£ 
dS»t?»0, ^©2 2 2 3fflt, (Sr. Ca) 3 C 49 
uO»«0*»tt©Heft*3&JB»6n&p 3Efc* S EM 
^EPMAO»^ B i 2 2 1 2ffit (Bi, P 
b) 1 2 1 2fia«7 L -:/H£W, fiP^, ^-^OJgLZ 

*-d&, tl/Ts ST© (Sr, Ca) 2 Cu0 3 ?(Dj6 
M:0Rft;tt3& B i 2 2 1 2*t (Bi, Pb) 12 

[0 0 2 5] ttVM 1 
Bi|221 2ffitS^B h.iSr M CaiCUiOi 50 



(BI, Pb) 12 12fiTfe^Yo. 5 Cao. s 
S r.i Cu 2 , 25 B i o. 3 P bo.4sOTft**Kffl»*fcL 
T*WEb&« Jfcfc, Ji8BiKS$2 2 1 2ffl#4 Orao 1 
%, 12 1 2ffi*S6 Omo 1 tffcftSlKfcWBU *- 
^5*tJ:0»#»t»&*tTK ¥^S^l/img 

^3 mm, fag2mm©ig«^<<f r/KlSS&b 
JBffilDXSKbT* ff3#0. 1 5mm(7)x— y^fCfiE 

awt. mz, ±E7 t -^«ma!frs, (bi, pw 

1 2 1 2ffl©MA«±<0«are»*9 5 

£55*31 £JSbfc 0 MfC, JE2£lnxSJBb&fl^ (B 

i, Pb) 1 2 1 2ffi01ttjgK±CDi&a-C , &5 9 6 0"C 
t?5»IH©lftaaitfT^ ^©EE5SJnXR^Ift«L31^3 

[0 0 2 6] #6tlftf--?«itfO*M!ltt4S, 
«£ifiK5 0K, ^-y««ttC0JP$^Jp|{ClT©*t.fflS 

«0*f. S EM* EPMAt±t)PlSSff^& B Xi[U 
S, (Sr, Ca)2Cu0 3 S©»Sifl)« 
B 1 2 2 1 2ffiRi; (Bi, P b) 12 12 
t@tf)ffi> STOB 1 2 2 0 1, 2 2 2 3fi#8E#S*l 
fc- MK, SEMa«EPMA(Oia^6, (Sr, C 
a ) 2 C u 0 3 m<Dimtii<Dmk®i&, B i 2 2 1 2 ffi^ 

(Bi, Pb) 1 2 1 2*O«»ttlWfcWfflbT*0» 
ft«fl9*Ctt 2 5 %g£:£ffibTl>* H fc*S#*^&. 

[0 0 2 7] ±IBOSIK«2a:tttt«l AD, *SBW© 
fiflSTS^B 12 2 1 2ffit (B 1, Pb) 12 12$ 

»««3W»6*x*c:ta«*)*^fc. x, -erojfejcB (b 

i t Pb) 1 2 l 2fiO]BAaT©«ftT!l!tfiafttf5 
4M*«*SE: £tf£>ft-otz, (Bi, P b) 12 12*1 
©»,£&±0fi*T©««Stt, (Bi, P b) 12 1 
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(6) 



4#ffl¥8-l 0 4 5 2 3 



10 



2*BG>5Mft&ffiU tR*TW: (Sr, Ca) aCnOa^ 
r, C a) 2 C u Oa ^©*figH£0Kfcfe«, 

A (J c) *#-i-5lHe**t**»S»tett, (B i t 
[0 0 2 8] Mj, *«W2T^SnsJBM!LaSffitt, 



*K«2 0>Bl3Jfc*W"S— «T»S* (Bi, Pb) 1 
2 1 2ffi<DM/£JKTT, J.^B 5 2 2 1 2ffiCDSb^C0i6 

2 2 1 2*B£ (Bi, P b) 12 1 2ft0ft*©Jfcap, 

Riwaacoa^KcfcoSTaas^, (Bi, pto i 

2 1.2fi©Bj« (9 5 5TC) J:D^8 OTCffiVMfiSiE 
[0 0 2 9] ^2 





R^KifettK [A/cm 2 ] 
C50K . ^35^=0) 


B£#«*fcfir# [A/cm 2 ] 
(50K „ IT) 




6,500 


3,800 




1,700 


620 



[0 0 3 0] 

(1) *«Wt±»), |BMSft»WtOTT»SnittWJ:4 0 

ih&nretttwtnHt (jo feirrsae 

(2) *^it:i(3, a»©Biftian*»«T'Ciftvi« 



[HI] K 1 fct*J60S 1 OtJ->^No. 4 fc:BJ**#Sa 

1 : B i 2 2 1 2ffi©«Sil&£jSl\ 

2 : (B i , P b) 12 1 2*B©®iM&«:7Rl\ 

3 : *new©*fffl«ottattfts-f. 




(5i)mt.ci. 8 mm^ ftfiaa** pi s«»jft»Jr 

H0 1 B 13/00 5 6 5 D 
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